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© Collet adapter. 

© A collet adapter enabling use of a smaller collet in a 
larger spindle, the adapter comprising a reducer bushing (14) . 
externally configured so as to fit within the spindle (10) and 
an Internal configuration such as to receive the collet (C), the 
reducer bushing (14) having an annular recess (20) near the 
innermost end thereof, a draw tube (34) adapter to engage a 
collet (C) and positioned at least partially within the reducer 
bushing (14), the draw tube (34) including a radial flange (38) 
extending Into the recess (20), and spring means (40) 
positioned in the recess (20) around the draw tube (34) for 

Surging the draw tube (34) axiatly forwardly In the reducer 
bushing (14), and means (44) for connecting the draw tube 
(34) to a collet actuating device (48). 
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COLLET ADAPTER 

This invention relates to a collet adapter, 
and in particular an adapter for use with a machine 
tool which is designed to accept a specific size 
collet, wherein the user wishes to use a smaller 
collet of lesser capacity, 

BACKGROUND AND OBJECTS 

In the machine tool industry, machines such as 
lathes, chucking machines, and the like are available 
with a significant variety of spindle sizes and ca- 
pacity. The spindle sizes available depend to some . 
extent upon the manufacturer of the machine as well 
as the type of work which it is intended to handle. 
A number of different so-called "standard" size 
spindles are used. 

For example, a "5C" is a rather common size 
collet/ spindle for a number of different machines. 
Another larger spindle is the American National 
Standard Institute (ANSI) "A2-5" spindle which may 
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5 be made to accept the larger 16C collets, which in 

turn accept larger diameter work. Many machine shops 
would like to have the capability of using the larger 
16C collets, but also need the smaller 5C collets. 
Such machine shops may have only an occasional need 

10 for the larger capacity of the 16C collets, and may 
have a larger inventory of 5C collets for work up to 
1-1/16 inch round. Thus, the adapter of the present 
invention permits use of the smaller, collets on the 
larger size spindle machines . 

15 In addition, conventional spindle tooling such 

as live centers , expanding collets , etc . , which have 
the external configuration of the smaller collet 
could also be used with the adapter and the smaller 
size collet. 

20 The prior art reveals an adapter also intended 

for adapting a smaller collet to a large spindle. 
U. S. Patent 2,478,195 discloses such an adapter 
which includes a tapered head portion slideably en- 
gaged with a threaded tubular portion. The tubular 

25 portion in turn threadedly engages the draw tube of 
the machine tool on its exterior surface and thread- 
edly receives the smaller diameter on its interior 
surface. However, this prior structure suffers from 
several disadvantages. Specifically, upon release 

30 of the draw tube for releasing the work, there is no 
positive release of the collet. Instead of pushing 
the collet out of the head portion, to release the 
work, the adapter is just as likely to push its head 
portion out of the spindle while retaining full grip- 
35 ping pressure on the workpiece. In addition, the 
connection between the head portion and the tubular 
portion of this adapter is such that significant wear 
can result between the two pieces which in turn can 
reduce the accuracy of the machine tool. 



09/27/2004, EAST version: 1.4.1 



0069194 



-3- 

Aceordirtgly, it is a primary object of the pre- 
sent invention to provide an improved adapter for 
adapting a collet of a given size to a larger size 
machine tool spindle. 

5 Another object of the invention is to provide 

a collet adapter which is spring biased into the 
spindle even when the collet is released, 

A further object of the invention is to pro- 
vide a collet adapter of improved construction. 

10 These and other objects and advantages of this 

invention will become apparent when considered in 
light of the following description and claims when 
taken together with the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

15 FIGURE 1 is a longitudinal cross section of 

the collet adapter of this invention mounted within 
a spindle; 

FIGURE 2 is a longitudinal cross section of the 
collet adapter of the present invention; and 
20 FIGURE 3 is a longitudinal cross sectional 

view of a modified form of an adapter bushing. 

DESCRIPTION OF THE INVENTION 

Referring to FIGURE 1, a machine tool spindl e 
lQ_is provided of substantially conventional con- 

25 struction, and as such includes the usual tapered 
camming surfac e 12. A reducer bushing 14 is inser- 
ted within the spindle and includes an outer tapered 
surf ace 16 at the same angle as the surface 12, and 
an inner tap ered surface 18 which is at the same 

30 angle as the smaller size collet C being used. ' 
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The reducer bushing 14 has at its inner end a 
portion 20 of an enlarged internal diameter having a 
shoulder 22 at one end and threaded at the innermost 
end so as to receive a retaining nut 24 as shown or 
5 other retainer such as a snap ring. 

The spindle 10 is drilled and tapped at 26 so 
as to receive a key screw. 28 of conventional config- 
uration. The key screw 28 has a projecting key tang 
30 which is engageable with a keyway 32 "formed in 
10 the adapter bushing 14. 

A draw tube 34 is provided and includes inter- 
nal threads 36 engageable with the standard threads 
on the collet C, and also includes at its forward 
end an outwardly turned flange 38. A coil spring 40 
15 is provided in the space between the flange 38 and 
the lock nut 24, and is held in place by the lock 
nut or retainer 24. Thus the coil spring 40 serves 
to urge the flange 38 of the draw tube 34 against 
the shoulder 22 of the reducer bushing 14, as shown 
20 in FIGURE 1, thus urging the attached collet C out 
of the reducer bushing 14 to effect a positive re- 
lease of the work in the collet. 

The draw tube 34 is externally threaded as at 
42 so as to threadedly receive an adapter bushing 44 
25 against shoulder 46. The adapter bushing 44 is se- 
cured in this position against the shoulder 46 by 
means of the lock nut 47 which is tightened against 
the bushing 44. The bushing 44 is externally 
threaded so as to engage the draw spindle 48 of a 
30 conventional collet actuating mechanism (not shown) . 
In addition, the bushing 44 is provided with a keyway 
50 so positioned as to be in axial alignment with 
keyway 32 when the bushing is tightened against the 
shoulder 46. In some cases, due to normal wear or 
35 play of the adapter bushing 44, when the bushing 
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5 engages the shoulder 46, the keyways 50 and 32 may 
not be in alignment. In some cases, the bushing 44 
may be backed off slightly until the keyways are in 
alignment, whereupon tightening of the lock nut 47 
will hold the alignment. 

10 A key screw 52 is provided in the reducer 

bushing 14 so as to engage a keyway 54 in the collet 
C, and prevent relative rotation of the collet C 
within the bushing 14. 

To assemble the reduced size collet within 

15 the adapter and the machine tool spindle, with all 
parts disassembled the draw tube 34 with the spring 
40 in place around the draw tube 34 is inserted into 
the recess 20 of the reducer bushing 14, and secured 
by the lock nut or retainer 24. The collet C is 

20 then inserted into the reducer bushing 14 and thread- 
ed fully into the draw tube 34. The collet C is 
rotated within the reducer bushing 14 until the key- 
way 54 aligns with the key screw 52, to prevent re- 
lative rotation of the collet C and the reducer 

25 bushing 14. Next, the adapter bushing 44 is threaded 
fully onto the draw tube 34 so as to abut the shoul- 
der 46, and is adjusted and secured in place by the 
. lock nut 47 as described above. At this point, the 
keyway 50 should be axially aligned with the keyway 

30 32. 

The key screw 28 is inserted into the spindle 
to the extent that the tang 30 projects slightly 
beyond the inside wall of the spindle 10. The re- 
ducer bushing 14 with the assembled draw tube 34 and 
35 collet C and adapter bushing 44 are then inserted 
into the spindle 10 as the tang 30 passes through 
the keyways 50 and 32. The draw spindle 48 is then 
rotated into threaded engagement with the adapter 
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bushing 44, and the assembly is then adjusted accor- 
ding to normal procedures for use. 

Alternatively, FIGURE 3 shows an adapter 
bushing 56 similar .to bushing 44, but wherein the 
threads are cut away as at 58, so that after the 
bushing is inserted into the spindle, and the keyway 
on the bushing 56 has passed the projecting tang 30, 
the assembly may be rotated slightly to the extent 
that the tang 30 will be aligned with 'and engage the 
keyway 32. In this case, it is not necessary that 
the two kfeyways be in axial alignment. 

It will be seen from the foregoing descrption 
that when the collet actuator is activated so as to 
close the collet C by drawing it into the reducer 
bushing 14, spring 40 will be compressed as the 
shoulder 38 moves to the left as seen in FIGURE 1. 
In this manner, the reducer bushing 14 is urged 
into the spindle 10 by the spring force until the 
collet C engages the surface 18 of the bushing 14 
whereupon the collet is closed onto the workpiece. 
Likewise, when the collet actuator is activated so 
as to release the work by moving the. colleit C to 
the right as shown in FIGURE 1, the spring tension 
continues to urge the bushing 14 into the spindle 10 
as the collet C is moved to the right, i.e., to the 
open position. In this manner, a positive release of 
the work in the collet is achieved and the reducer 
bushing 14 is retained firmly seated in the spindle 
10 to maintain accuracy, keep dirt, chips and cool- 
ant out of the spindle and reduce wear on the 
spindle. 

While this invention has been described as 
having a preferred, design, it will be understood 
that it is capable of further modification. This 
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application, is therefore, intended to cover any 
variations, uses, or adaptations of the invention 
following the general principles thereof and inclu- 
ding such departures from the present disclosure as 
come within known or customary practice in the art. 
to which this invention pertains, and as may be 
applied to the essential features hereinbefore set 
forth and fall within the scope of this invention or 
the limits of the claims . 
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WHAT IS CLAIMED IS: 



1. A device for adapting a collet to an over- 
size spindle on a machine tool characterized by a 
generally tubular reducer bushing (14) having an 

5 external configuration sized such as to fit with the 
oversize spindle and an internal configuration sized 
as to receive the collet (C) , said reducer bushing 
having an annular shoulder (22) on the interior 
thereof forming the forward axial end of an annular 

10 recess (30) , a retainer member (24) engaging said 
reducer bushing (14) and forming the rearward axial 
end of said annular recess (20), a draw tube (34) 
adapted to engage a collet (C) and positioned at 
least partially within said reducer bushing (14) , 

15 said draw tube (34) including a radial projection 
(38) extending into said recess (20) , spring means 
(40) positioned in said recess (20) for urging said 
draw tube (34) axially forwardly in said reducer 
bushing (14) , and means (44) for connecting said 

20 draw tube (14) to a collet actuating device (48) . 

2. A device as in Claim 1 and characterized by 
the fact that said spring means (40) comprises a coil 
spring surrounding said draw tube (34) and bearing 
against said radial projection (38) which is in the 

25 nature of a radially outwardly directed flange. 

3. A device as in Claim 2 and wherein said re- 
tainer member comprises a retainer nut (24) thread- 
edly engaging said reducer bushing. 
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4. A device as in Claim 1 or 3 wherein. said, 
connecting means comprises a threaded rear portion 
C42) on said draw tube and an adapter bushing (44) 
threadedly engaging said rear portion of said draw 
tube . 



5 . A device as in Claim 4 and including a lock 
nut (47) for securing said adapter bushing on said 
draw tube. 



6. A device as in Claim 5 and including key 
means (28) for preventing relative rotation of said 
reducer bushing in the spindle. 

7. A device as in Claim 6 and wherein said key 
means includes keyways (32) (50) formed in the exteri- 
or surface of said reducer bushing and said adapter 
bushing and a key member (30) projecting from the 
interior of the spindle so as to progressively 
engage the keyway in said adapter bushing and the 
keyway in said reducer bushing as the device is 
inserted into a spindle. 

8. A device as in Claim 7 and wherein said 
keyways are axially aligned. 

9. A device as in Claim 8 and wherein said 
keyways are axially spaced a distance greater than 
the axial length of said key member so that said 
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device may be rotated within a spindle .when said 
device is inserted in the spindle to the extent that 
said key member has passed through the keyway in 
said adapter bushing and before said key member 
enters the keyway in said reducer bushing. 

10. A device as in Claim 9 and wherein said 
adapter bushing is threaded along substantially 
its entire axial outer surface. 
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FIG. 2 
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